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1 Introduction 
Version 11.0 GTD of the CORMIX Mixing Zone Expert System (CORMIX) was used to 
evaluate the mixing properties of the discharge from the PotlatchDeltic St. Maries Complex for 
the purposes of determining regulatory mixing zones for toxic pollutants and to evaluate the 
impact of the thermal plume.  Cormix is a comprehensive software system for the analysis, 
prediction, and design of outfall mixing zones resulting from discharge of aqueous pollutants 
into diverse water bodies. 

2 Description of Receiving Waters and Discharge 
2.1 Receiving Water 
Effluent from the PotlatchDeltic St. Maries complex is discharged to the St. Joe River at 
47.329722 north latitude and 116.590278 west longitude. 

2.2 Outfall 001 
The effluent is released through outfall 001 from an open pipe.  Measurements were obtained 
from Jacob Odekirk of PotlatchDeltic via e-mail.  These measurements were represented as 
model inputs as described in Section 5.1. 

3 The Coeur d’Alene Tribe’s Mixing Zone Policy 
Several provisions of the Coeur d’Alene Tribe’s mixing zone policy are potentially applicable 
to PotlatchDeltic’s discharge of toxic pollutants, including: 

• The allowable size, shape, and location of a mixing zone shall be established in 
certifications under Section 401 of the CWA, or orders, as appropriate. In determining 
the location, surface area, and volume of a mixing zone, the Department or EPA may 
use appropriate mixing zone guidelines (such as EPA 505/2-90-001)1 to assess the 
biological, physical, and chemical character of receiving waters, and effluent, and the 
most appropriate placement of the outfall, to protect instream water quality, public 
health, and other designated uses. 

• No mixing zone shall be granted unless the supporting information clearly indicates the 
mixing zone would not have a reasonable potential to cause a loss of or impair recovery 
of aquatic life, wildlife, or sensitive or important habitat; create a barrier to migration of 
species; or substantially interfere with the existing or designated uses of the water body 

 
1 This is EPA’s Technical Support Document for Water Quality-based Toxics Control or TSD. 
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as a whole; result in damage to the ecosystem; or adversely affect threatened and 
endangered species or public health as determined by the Department. 

• No Mixing zone shall be granted unless the supporting information clearly indicates 
that it would not cause lethality to organisms passing through the mixing zone. 

• Mixing zones shall be as small as feasible, and shall minimize the adverse effects on the 
indigenous biological community, especially when species are present that warrant 
special protection for their cultural significance, economic importance, ecological 
uniqueness, or for other similar reasons as determined by the Department. 

• Mixing zone specifications and water quality-based effluent limits shall be based on the 
following critical design flows: 

o Chronic criteria: the 7Q10 flow 
o Acute criteria: 1Q10 flow or at the point of discharge 
o Human health criteria - carcinogens: harmonic mean flow 
o Human health criteria - non-carcinogens: the 30Q5 flow 
o Ammonia – 30B3 

4 Mass Balance 
Initially, EPA calculated dilution factors based on a mass balance, pairing the year-round 
maximum reported effluent flow of 1.1 mgd (1.7 CFS) with the year-round critical low flows of 
the St. Joe River, and using 25% of the river flow for mixing.  Results of the mass balance are 
listed in Table 1. 
Table 1:  Mixing Zones Based on Mass Balance 

Criteria Type 
Critical 
Low Flow 
(cfs) 

Mixing Zone 
(% of Critical 
Low Flow) 

Dilution 
Factor 

% 
Effluent 

Acute Aquatic Life (1Q10) 125 25% 19.4 5.15% 
Chronic Aquatic Life (except ammonia) (7Q10) 258 25% 38.9 2.57% 
Chronic Aquatic Life (ammonia) (30B3) 408 25% 60.9 1.64% 
Human Health Noncarcinogen (30Q5) 363 25% 54.3 1.84% 
Human Health Carcinogen 1076 25% 159.1 0.629% 

5 Cormix Modeling for Toxics 
EPA used the Cormix model (version 11.0 GTD) to evaluate the mixing properties of the 
discharge and determine whether the preliminary mixing zones based on a mass balance 
(Table 1) would comply with the Tribe’s mixing zone policy.   

5.1 Model Inputs 
The Cormix model inputs and their bases are described below. 

5.1.1 Effluent Tab 
The effluent flow rate was set at 1.1 million gallons per day (mgd) for October - May runs and 
0.477 mgd for June - September runs.  These are the maximum monthly effluent flow rates 
reported by the facility for these seasons between November 1996 and January 2020.  
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The effluent temperature was used to specify the effluent density.  The effluent temperature 
was set equal to 16 °C for October - May runs; this was the maximum effluent temperature 
reported in October.  The October temperature was used for the October - May runs because 
the lowest ambient velocities within the October - May season are generally observed in 
October.  The effluent temperature was set equal to 27.9 °C for June - September runs; this was 
the maximum effluent temperature reported during this season.  

A discharge excess concentration of 100% was specified.  Thus, the edge-of-mixing-zone 
concentrations reported in the model results are equivalent to percent effluent.  This is 
convenient when applying Cormix model results to multiple pollutants. 

5.1.2 Ambient Tab 
5.1.2.1 Ambient Width, Depth and Appearance 
Mr. Odekirk stated that, at the time of measurement, the depth of the river at the point of 
discharge was about 7.5 feet.   

A river cross-section obtained from the Coeur d’Alene Tribe indicates that the average depth 
of the river near the point of discharge is roughly 20 - 25 feet (Figure 1).   

 
Figure 1:  St. Joe River Cross Section at Outfall 001.  The y-axis is elevation in feet; the x-axis is distance in meters from the south bank. 

However, Cormix will only accept an “average depth” that is 30% deeper than the depth at 
discharge.  In order to ensure that near-field boundary interactions with the river bottom were 
captured in the model, the depth at discharge was specified as 7.5 feet (2.29 meters) as 
reported by Mr. Odekirk.  The “average depth” was set to the maximum allowable value of 
9.75 feet (2.97 meters).  Since the effluent is warmer than the receiving water, the effluent is 
positively buoyant and will tend to rise toward the surface.  Thus, bottom interactions in the 
far field are not a significant factor in the mixing properties of the discharge. 

The river width was scaled such that the total flow was equal to the 7Q10 flow rate of 258 CFS, 
regardless of the specified velocity.  This ensures that Cormix calculates an accurate limiting or 
“complete mix” dilution factor.  As shown in Figure 1, the actual river width at the point of 
discharge is roughly 95 meters (312 feet). 

The channel appearance was specified as “slight meander.” 
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5.1.2.2 Ambient density 
EPA characterized the ambient density using measured ambient temperatures.  Since the 
discharge location is in a shallow portion of the river, vertical temperature stratification is not 
expected near the outfall location.  Thus, the “uniform” ambient density option was selected. 

The ambient temperature was set equal to 15.4 °C for October - May runs and 25.5 °C for June - 
September runs.  These were the 95th percentile ambient temperatures observed at USGS 
station #12415075, upstream from the discharge, in October and during June - September, 
respectively.  October temperatures were used for the October - May runs because the lowest 
river flows and ambient velocities within the October - May season are generally observed in 
October. 

5.1.2.3 Ambient Velocity 
Ambient velocity measurements were available from USGS at station number 12415135, “St. 
Joe River at Ramsdell near St. Maries, ID.”  Velocities associated with river flows less than the 
30Q5 (Table 1) ranged from 0.01 - 0.06 ft/s.2  Model runs were conducted for this range of 
velocities, at 0.01 ft/s intervals.  As explained in section 4.1.2.1, the channel width was scaled 
such that the total flow was equal to the 7Q10 flow rate of 258 CFS, regardless of the specified 
velocity. 

Note that the only measurement with a velocity of 0.01 ft/s corresponded to flow rate of 68.1 
CFS, which is less than the 1Q10 flow rate (Table 1).  However, since the discharge is in a 
shallow portion of the river and near the bank, the local velocity near the point of discharge 
could be lower than the bulk or average velocity throughout the river channel.  Thus, it is 
reasonable to conduct model runs with ambient velocities as low as 0.01 ft/s. 

5.1.2.4 Wind Speed 
The wind speed was specified as 2 meters per second (4.5 miles per hour).  This is the value 
recommended by the Cormix user manual as a conservative estimate, when field data are not 
available (Doneker and Jirka 2014). 

5.1.2.5 Roughness 
The EPA specified a Manning’s “n” of 0.025 because it is the appropriate factor to use for an 
earthen channel with some stones and weeds, according to Table 4.3 of the Cormix user 
manual (Doneker and Jirka 2014). 

5.1.3 Discharge Tab 
The EPA selected the “CORMIX1” option because outfall 001 is an open pipe (single port). 

The nearest bank is on the left, from the perspective of an observer looking downstream.  Mr. 
Odekirk stated that the outfall is about 1.5 feet from the nearest bank. 

The port height is the height of the discharge port centers above the bottom of the river.  This 
value is 0.5 feet, based on Mr. Odekirk’s measurements. 

 
2 https://waterdata.usgs.gov/id/nwis/measurements?site_no=12415135&agency_cd=USGS&format=html_table_expanded  

https://waterdata.usgs.gov/id/nwis/measurements?site_no=12415135&agency_cd=USGS&format=html_table_expanded
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Mr. Odekirk provided the outer diameter of the discharge pipe as 14 inches.  EPA estimated an 
inner diameter of 13.5 inches. 

Mr. Odekirk stated that the pipe is “almost vertical.”  This would correspond to a vertical 
angle “theta” of almost -90°.  However, the largest negative vertical angle that Cormix will 
accept is -45°.  Therefore, the vertical angle “theta” is specified as -45°.  

The horizontal angle “sigma” is specified as 270°, which means the discharge pipe is 
perpendicular to the river flow and pointed toward the opposite bank. 

5.1.4 Mixing Zone Tab 
The “toxic effluent” option was selected. 

Initially, the criterion maximum concentration (CMC or acute criterion) and criterion 
continuous concentration (CCC or chronic criterion) were specified to be the effluent 
percentages calculated from mass balances for the acute and chronic mixing zones (Table 1).   

The model output then used to determine the downstream distance at which the chronic 
dilution factor from Table 1 was achieved.  This distance was subsequently specified as the 
mixing zone downstream distance, “x.”  It is useful to specify a mixing zone size in the 
“mixing zone” tab, because this allows Cormix to determine if the CMC or acute dilution 
factor is achieved within one tenth the distance of the extent of the chronic or regulatory 
mixing zone. 

5.2 Model Results 
Model results are summarized in Table 2, below. 
Table 2:  Cormix Results Summary 

Season 
Velocity 
(ft/s) 

Width 
(ft) 

Distance 
to 
achieve 
19.4:1 
Dilution 
Factor 
(m) 

Travel Time 
to achieve 
19.4:1 
Dilution 
Factor 
(minutes) 

X-Distance to 
achieve 
38.9:1 
Dilution 
Factor (m) 

Dilution 
Factor 
Meeting 
Criteria in TSD 
§4.3.3 

Oct. - May 0.06 441 46.33 34 203.14 5.8 
Oct. - May 0.05 529.2 67.93 70 212.28 5.46 
Oct. - May 0.04 661.5 98.11 133 216.56 5.26 
Oct. - May 0.03 882 108.32 194 205.12 5.1 
Oct. - May 0.02 1323 38.14 109 121.75 5 
Oct. - May 0.01 2646 81.75 549 95.75 4.33 
June - Sep. 0.06 441 165.5 151 258.86 5.8 
June - Sep. 0.05 529.2 161.54 178 249.21 5.34 
June - Sep. 0.04 661.5 143.87 198 226.3 5.2 
June - Sep. 0.03 882 96.75 180 179.8 4.85 
June - Sep. 0.02 1323 31.03 90 40.41 1.479 
June - Sep. 0.01 2646 34.42 195 54.37 2.57 
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5.2.1 Acute Mixing Zone or Toxic Dilution Zone 
In general, acute water quality criteria or CMCs are expressed as 1-hour average 
concentrations not to be exceeded more than once every three years.  Section 2.2.2 of the 
Technical Support Document for Water Quality-based Toxics Control (TSD) states that, “In 
many situations, travel time through the acute mixing zone must be less than roughly 15 
minutes if a 1-hour average exposure is not to exceed the acute criterion.”  As shown in Table 
2, the travel time to achieve the acute dilution factor based on a mass balance (19.4:1) is longer 
than 15 minutes for all scenarios.  In addition, in no case did the acute dilution factor based on 
a mass balance (19.4:1) meet the criteria in Section 4.3.3 of the TSD. 

The dilution factors meeting the criteria in section 4.3.3 of the TSD were determined by 
iteratively adjusting the CMC in the “Mixing Zone” tab (which changes the corresponding 
dilution factor) until Cormix reported that all three criteria in Section 4.3.3 of the TSD were 
satisfied. 

As shown in Table 2, above, the Cormix model generally predicts that acute dilution factors 
compliant with the criteria in section 4.3.3 of the TSD are lowest during low-velocity 
conditions, although the worst case June - September acute dilution factor occurs at an 
ambient velocity of 0.02 ft/s instead of 0.01 ft/s.   

The evaluation of the criteria in Section 4.3.3 of the TSD from the Cormix “session report” file 
for the critical October - May scenario (an ambient velocity of 0.01 ft/s) is as follows: 
************************ TOXIC DILUTION ZONE SUMMARY ************************ 
Recall: The TDZ corresponds to the three (3) criteria issued in the USEPA 
  Technical Support Document (TSD) for Water Quality-based Toxics Control, 
  1991 (EPA/505/2-90-001). 
  Criterion maximum concentration (CMC)  = 23.100000  % 
Corresponding dilution                   = 4.329004 
The CMC was encountered at the following plume position: 
  Plume location:                      x = 0.19 m 
    (centerline coordinates)           y = -9.82 m 
                                       z = 0 m 
  Plume dimension:       half-width (bh) = 0.17 m 
                          thickness (bv) = 0.17 m 
 
 Computed distance from port opening to CMC location = 9.82 m.  
 CRITERION 1: This location is within 50 times the discharge length scale of 
              Lq = 0.30 m. 
 +++++ The discharge length scale TEST for the TDZ has been SATISFIED. ++++++ 
 
 Computed horizontal distance from port opening to CMC location = 9.82 m.  
 CRITERION 2: This location is within 5 times the ambient water depth of 
              HD = 2.29 m. 
 ++++++++++ The ambient depth TEST for the TDZ has been SATISFIED. ++++++++++ 
 
 Computed distance from port opening to CMC location = 9.82 m.  
 CRITERION 3: This location is within one tenth the distance of the extent 
              of the Regulatory Mixing Zone of 98.42 m in any  
              spatial direction from the port opening. 
 +++++ The Regulatory Mixing Zone TEST for the TDZ has been SATISFIED. ++++++ 
 
 The diffuser discharge velocity is equal to 0.52 m/s. 
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 This is below the value of 3.0 m/s recommended in the TSD. 
 
 *** All three CMC criteria for the TDZ are SATISFIED for this discharge. *** 

The evaluation of the criteria in Section 4.3.3 of the TSD from the Cormix “session report” file 
for the June - September scenario (an ambient velocity of 0.02 ft/s) is as follows: 
************************ TOXIC DILUTION ZONE SUMMARY ************************ 
Recall: The TDZ corresponds to the three (3) criteria issued in the USEPA 
  Technical Support Document (TSD) for Water Quality-based Toxics Control, 
  1991 (EPA/505/2-90-001). 
  Criterion maximum concentration (CMC)  = 67.620000  % 
Corresponding dilution                   = 1.478852 
The CMC was encountered at the following plume position: 
  Plume location:                      x = 0.05 m 
    (centerline coordinates)           y = -2.32 m 
                                       z = 0 m 
  Plume dimension:       half-width (bh) = 0.23 m 
                          thickness (bv) = 0.23 m 
 
 Computed distance from port opening to CMC location = 2.33 m.  
 CRITERION 1: This location is within 50 times the discharge length scale of 
              Lq = 0.30 m. 
 +++++ The discharge length scale TEST for the TDZ has been SATISFIED. ++++++ 
 
 Computed horizontal distance from port opening to CMC location = 2.32 m.  
 CRITERION 2: This location is within 5 times the ambient water depth of 
              HD = 2.29 m. 
 ++++++++++ The ambient depth TEST for the TDZ has been SATISFIED. ++++++++++ 
 
 Computed distance from port opening to CMC location = 2.33 m.  
 CRITERION 3: This location is within one tenth the distance of the extent 
              of the Regulatory Mixing Zone of 40.78 m in any  
              spatial direction from the port opening. 
 +++++ The Regulatory Mixing Zone TEST for the TDZ has been SATISFIED. ++++++ 
 
 The diffuser discharge velocity is equal to 0.23 m/s. 
 This is below the value of 3.0 m/s recommended in the TSD. 
 
 *** All three CMC criteria for the TDZ are SATISFIED for this discharge. *** 

5.2.2 Chronic or Regulatory Mixing Zone 

The Coeur d’Alene Tribe’s mixing zone policy does not specify a maximum allowable size for 
chronic mixing zones, and the TSD does not recommend specific criteria for sizing chronic 
mixing zones.   

In all cases, the chronic dilution factor based on a mass balance is achieved within 40.4 - 250 
meters downstream of the point of discharge.  Because the chronic mixing zone is based the 
year-round 7Q10 flow (as per the Tribe’s mixing zone policy) and the year-round maximum 
effluent flow, uses only 25% of the river flow for mixing, and because the Cormix model 
predicts that this dilution factor will be achieved no more than 250 meters downstream from 
the point of discharge, EPA considers the chronic dilution factor from the mass balance (38.9:1) 
to be acceptable. 



 

8 
 

5.2.3 Results Summary and Use 

Based on these results, reasonable potential and water quality-based effluent limit calculations 
for the PotlatchDeltic St. Maries Complex outfall 001 will use the minimum acute dilution 
factors that meet the criteria in Section 4.3.3 of the TSD, which are 4.33:1 from October - May 
and 1.48:1 from June - September (Table 2).   

Dilution factors for chronic and human health criteria will be those based on the mass balance, 
as shown in Table 1. 

6 Cormix Modeling for Temperature 
Cormix was also used to investigate the effects of the discharge upon the temperature of the St. 
Joe River.  The primary difference between the temperature and toxics modeling was that, 
instead of conducting the modeling on a seasonal basis, a separate model was run for each 
month in which the effluent temperature exceeded the applicable temperature water quality 
criteria (May - September). 
6.1 Coeur d’Alene Tribe Water Quality Standards for Temperature 
Section 19(4)(iii) of the CDT WQS establishes seasonal (June 1 – September 30) temperature 
standards to protect the Bull Trout and Cutthroat Trout use classification.  

Section 19(4)(iii) of the CDT WQS states: “From June 1, through September 30, the 7-day 
average of the daily maximum temperatures within the hypolimnion is not to exceed 16 °C. In 
thermally stratified TAS waters the hypolimnetic temperature shall be determined by natural 
conditions as defined in Section 19(4),(a),(ii),(A) and pursuant to Section 4 of these standards. 
In TAS waters greater than 15 meters this standard applies to the bottom 80 percent of the lake 
water column present below the metalimnion. In TAS waters less than 15 meters and greater 
than 8 meters this standard applies to only the bottom 50 percent of the water column present 
below the metalimnion. TAS waters exhibiting total water column depths less than 8 meters 
are not expected to maintain a stable stratified condition and are therefore exempt from this 
standard.” 

As shown in Figure 1, no part of the river is deeper than 15 meters (49 feet) at the point of 
discharge.  The portion of the river that is deeper than 8 meters (26 feet) is at least 20 to 30 
meters from the left bank, where the discharge is located.  

Because of the limitation of the average depth relative to the depth at discharge (see section 
5.1.2.1), Cormix can’t simulate the effect of the discharge upon the relatively deep, potentially 
stratified portion of the river where the Tribe’s temperature criterion applies.  However, since 
the discharge is warmer than the receiving water and therefore buoyant, the discharge plume 
will rise to the surface and will not affect the temperature of the hypolimnion.  If the discharge 
is cooler than the receiving water (which may occur in August, as described in Section 6.2.2.2) 
this would not be an environmental concern. 

Since the discharge will not affect the temperature of the hypolimnion, where the Tribe’s 
temperature criterion applies, this analysis evaluates the model results against the thermal 
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plume recommendations in the EPA Region 10 Guidance for Pacific Northwest State and Tribal 
Temperature Water Quality Standards (Region 10 Temperature Guidance). 

6.2 Model Inputs for Temperature 
The Cormix model inputs for temperature simulations and their bases are described below. 

6.2.1 Effluent Tab 
The “heated discharge” option was chosen.  Inputs for each month are summarized in Table 3.  
Effluent flows and temperatures are from discharge monitoring report (DMR) data.  The 
“excess” temperatures are the differences between the effluent temperatures and ambient 
temperatures measured at USGS station numbers 12415140 (St. Joe River near Chatcolet, ID) 
and 12415135 (St. Joe River at Ramsdell near St. Maries, ID). 
Table 3:  Summary of Inputs for Effluent Tab for Temperature Simulations 

Month 

Effluent 
Flow 
(mgd) 

Effluent 
T for 
density 
(°C) 

Effluent T 
Excess 
Above 
Ambient 
(°C) 

Heat Loss 
Coefficient 
[W/(m2×°C)] 

May 0.282 21.3 10.8 27 
June 0.477 27.9 8.8 27 
July 0.298 24.8 1.9 18 
August 0.319 23.0 1.3 21 
September 0.261 21.1 1.1 31 

6.2.2 Ambient Tab  
6.2.2.1 Ambient Width, Depth, and Appearance 
The average depth, depth at discharge, and appearance are the same as specified in section 
5.1.2.1. 

For temperature simulations, a realistic river width of 95 meters was specified.  The Region 10 
Temperature Guidance recommends restricting certain temperature increases to a small 
percentage of the river cross-sectional area.   As explained in section 5.1.2.1, limitations of 
Cormix prevent specifying a realistic average depth.  Specifying a realistic river width, in 
combination with the constrained average depth, results in a modeled cross-sectional that is 
smaller than the actual cross-sectional area.  An average depth of 9.75 feet and a width of 312 
feet results in a cross-sectional area of 3,042 square feet, whereas the smallest channel area 
measured at USGS station #12415135 (St. Joe River at Ramsdell near St. Maries, ID) was 4,270 
square feet, and the channel area measured concurrently with the minimum ambient velocity 
of 0.01 ft/s was 7,540 square feet.  This, in turn, results in conservative evaluations of 
conditions at the edge of a mixing zone specified as a given fraction of the river cross-sectional 
area. 
6.2.2.2 Ambient Density and Velocity 
EPA characterized the ambient density using measured ambient temperatures.  Since the 
discharge location is in a shallow portion of the river, vertical temperature stratification is not 
expected near the outfall location.  Thus, the “uniform” ambient density option was selected.   
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Ambient velocities were the minimum velocities measured at USGS station number 12415135, 
“St. Joe River at Ramsdell near St. Maries, ID” for each month. 

In general, the temperatures were the maximum temperatures observed for each month at 
USGS station numbers 12415140 (St. Joe River near Chatcolet, ID) and 12415135 (St. Joe River 
at Ramsdell near St. Maries, ID).  The maximum ambient temperature for August (23.9 °C was 
higher than the maximum reported effluent temperature (23.0 °C), thus, the average ambient 
temperature of 21.7 °C was used for August so that the effluent would have a warming effect 
on the receiving water. 

Ambient temperatures and velocities are summarized in Table 4. 
Table 4:  Ambient Temperatures and Velocities for Temperature Simulations 

Month 

Ambient 
T for 
Density 
(°C) 

Ambient 
Velocity 
(ft/s) 

May 10.5 1.29 
June 19.1 0.14 
July 22.9 0.15 
August 21.7 0.04 
September 20.0 0.01 

6.2.2.3 Wind Speed and Roughness 
The wind speed was specified based on NOAA’s monthly mean 10 m wind speed for each 
month in 2019.3  Wind speeds are listed in Table 5. 
Table 5:  Wind speed for Temperature Simulations 

Month 

Wind 
Speed 
(m/s) 

May 3 
June 3 
July 2 
August 2 
September 3 

Manning’s n was specified as 0.025, the same as for the toxics runs (see Section 5.1.2.5). 

6.2.3 Discharge Tab 
All entries for the discharge tab were the same as those specified in section 5.1.3. 

6.2.4 Mixing Zone Tab 
The Region 10 Temperature Guidance makes the following recommendations to protect 
salmonids from thermal plume impacts: 

 
3 https://www.ncdc.noaa.gov/societal-impacts/wind/  

https://www.ncdc.noaa.gov/societal-impacts/wind/
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• Exposures of less than10 seconds can cause instantaneous lethality at 32°C (WDOE, 
2002). Therefore, EPA suggest that the maximum temperature within the plume after 2 
seconds of plume travel from the point of discharge does not exceed 32°C. 

• Thermal shock leading to increased predation can occur when salmon and trout 
exposed to near optimal temperatures (e.g., 15°C) experience a sudden temperature 
increase to 26 - 30°C for a short period of time (Coutant, 1973). Therefore, EPA suggests 
that thermal plumes be conditioned to limit the cross-sectional area of a river that 
exceeds 25°C to a small percent of the river (e.g., 5 percent or less). 

• Adult migration blockage conditions can occur at 21°C (Table 1). Therefore, EPA 
suggests that the cross-sectional area of a river at or above 21°C be limited to less than 
25% or, if upstream temperature exceeds 21°C, the thermal plume be limited such that 
75% of the cross-sectional area of the river has less than a de minimis (e.g., 0.25°C) 
temperature increase. 

• Adverse impacts on salmon and trout spawning, egg incubation, and fry emergence can 
occur when the temperatures exceed 13°C (Table 1). Therefore, EPA suggests that the 
thermal plume be limited so that temperatures exceeding 13°C do not occur in the 
vicinity of active spawning and egg incubation areas, or that the plume does not cause 
more than a de minimis (e.g., 0.25°C) increase in the river temperature in these areas. 

Effluent and ambient temperatures are always below 32 °C, and salmonid spawning and 
incubation is not a designated or existing use in the receiving water.  Therefore, it is not 
necessary to evaluate this discharge against the Region 10 Temperature Guidance 
recommendations for preventing instantaneous lethality and adverse impacts to spawning, 
incubation, and fry emergence.   

The only month in which the effluent temperature exceeds 25 °C is June (see Table 3), thus, 
June is the only month for which it is necessary to evaluate for the Region 10 Temperature 
Guidance recommendation for preventing thermal shock. 

For every month from May - September, the maximum effluent temperature exceeds 21 °C, 
thus Cormix was used to evaluate for the Region 10 Temperature Guidance recommendation 
for preventing adult migration blockage.   Consistent with this recommendation, the mixing 
zone was specified as 25% of the cross-sectional area of the river channel for each month from 
May - September.   

For June, the simulation was repeated with the mixing zone specified as 5% of the cross-
sectional area of the river channel to evaluate for the Region 10 Temperature Guidance’s 
recommendation for thermal shock. 

6.3 Temperature Results 
Results of the temperature modeling are shown in Table 6.   
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Table 6:  Temperature Modeling Results Summary 

Month 

Ambient 
Temperature 
(°C) 

Temperature 
at Edge of 
25% Area 
Mixing Zone 
(°C) 

Temperature 
Increase at 
Edge of 25% 
Area Mixing 
Zone (°C) 

Temperature 
at Edge of 
5% Area 
Mixing 
Zone(°C) 

Temperature 
Increase at 
Edge of 5% 
Area Mixing 
Zone (°C) 

May 10.5 10.505 0.005 N/A N/A 
June 19.1 19.16 0.06 19.40 0.30 
July 22.9 22.908 0.008 N/A N/A 
August 21.7 21.72 0.02 N/A N/A 
September 20.0 20.31 0.31 N/A N/A 

Temperature increases at the edge of a mixing zone encompassing 25% of the river cross 
section (as specified in the model) are 0.06 °C or less during every month except September.  In 
May, June, and September, when the ambient temperature is less than 21 °C, the temperature 
at the edge of a mixing zone encompassing 25% of the river cross section is also less than 21 
°C.  Temperature increases of 0.06 °C or less are not measurable and would have insignificant 
effects upon migrating salmonids. 

In September, the temperature increase was 0.31 °C, which, although small, is large enough to 
be measurable.  However, given the multiple conservative assumptions used in the September 
model scenario, actual temperature increases are not likely to be measurable.  The ambient 
velocity used for the September model scenario was 0.01 ft/s.  As explained in section 5.1.2.3, 
this velocity corresponded to a stream flow less than the 1-day, 10-year low flow for the St. Joe 
River.  Thus, bulk or average ambient velocities will almost always be larger than 0.01 ft/s.  In 
addition, as explained in section 6.1.2.1, due to the limitations of Cormix, the cross-sectional 
area of the river channel as specified in the model is unrealistically small.  A mixing zone 
equivalent to 25% of the cross-sectional area observed concurrently with the minimum 
velocity (7,540 square feet) results in an increase of 0.08 °C.  Thus, temperature increases at the 
edge of a mixing zone encompassing 25% of the river’s actual cross-sectional area would be 
unmeasurable and insignificant in September as well. 

In June, when effluent temperatures exceed 25 °C, the temperature at the edge of a mixing 
zone encompassing 5% of the river cross section (as specified in the model) is 19.4 °C, which is 
below the threshold for thermal shock (25 °C). 

The model results show that the discharge will not block migration of salmonids or cause 
thermal shock.  
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